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Public Safety Workbook 

 
Hazards, Risks, and Threats (HRTs) Defined 
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1. Introduction of Hazards 

Hazards: Chemical and physical characteristics associated with the chemical or specific conditions that 
may harm an employee while working in or near a dangerous area.  

o Hazards are defined during a Process Hazard Analysis, hazardous materials inventory, pre-entry 
hazard analysis, and/or during fire and life safety inspections. 

Risks: Hazards become risks when they are identified by emergency planners as threats to life safety, 
environment, and/or property.  

o Risks are prevented, mitigated, and prepared (PMP) to reduce the threat to life safety, 
environment, and/or property. Emergency planners address risk by complying with regulatory 
requirements and engaging safe work practices. 

Ammonia 7664-41-7 (Final) - Expressed in PPM 
 

10 min 30 min 60 min 4 hr 8 hr 
 

AEGL 1 30 30 30 30 30 
 

AEGL 2 220 220 160 110 110 
 

AEGL 3 2,700 1,600 1,100 550 390 
 

AEGL-1 is the airborne concentration above which it is predicted that the general population, including 

susceptible individuals, could experience notable discomfort, irritation, or certain asymptomatic, non-

sensory effects. However, the effects are not disabling and are transient and reversible upon cessation 

of exposure. 

AEGL-2 is the airborne concentration of a substance above which it is predicted that the general 

population, including susceptible individuals, could experience irreversible or other serious, long-

lasting adverse health effects or an impaired ability to escape. 

AEGL-3 is the airborne concentration of a substance above which it is predicted that the general 

population, including susceptible individuals, could experience life-threatening health effects or death. 
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Threats: Hazards and risks materialize into threats as workers and emergency responders approach a 
danger zone. Threats include fire, explosion, structural collapse, electrical arc flash, and chemical 
release.   

o Workers and emergency responders are prepared to recognize and protect themselves from 
the hazards and risks. They wear personal protective equipment, engage SOPs, and take actions 
to prevent and/or mitigate the threats before exposure to those threats is dangerous to life and 
health. 

Prevent-Mitigate-Prepare for the HRTs 

Prevention: Housekeeping, storage practices, clearly marked exits, RAGAGEP (Recognized and 
Generally Accepted Good Engineering Practices) maintenance, operations, and service practices. 

Mitigation: Good Engineering Practices used to reduce the potential impact of the HRT concerns, e.g., 
safety barriers, early warning systems, fire sprinkler systems, automated control systems, isolation 
valves, and built in options to reduce pressure, isolate a release, mitigate the fire threat, and ventilate 
dangerous environments. 

Preparedness: System operators, supervisors, emergency responders and all workers who may be 
impacted by HRTs must be trained and equipped with an appropriate personal protective equipment 
(PPE) ensemble that matches their level of HRT exposure.  

Hazard Zone Readiness 

Every industrial plant has locations where the HRTs offer special HRT concerns. For example a cold 

storage plant might identify Hazard Zones for the mechanical room, roof-top condensers, and cold 

rooms. The battery recharge room and chemical storage room might also be setup as Hazard Zones. 

Why define a Hazard Zone? Each Hazard Zone has a defined list of HRT concerns that can be 

prevented, mitigated, and prepared for. Hazard Zones that pose the highest level of HRT concern will 

receive the highest level of PMP activity. The emergency planning team will address the PMP concerns 

that are most likely to occur, especially if they link to other HRT concerns that may domino into major 

emergency or catastrophic concern. 

Root Causes for Process Safety Incidents 

The root causes for process safety incidents (loss of containment events), are deficiencies in process 
safety management practices.  

Over the last 50+ years across many industry sectors and in companies of all sizes, time and time 
again the same types of issues have been found to be causes for serious loss of containment events 
involving a wide range of highly hazardous materials, including ammonia.  

These issues are listed in the figure on the next page. They are related to a number of management 
system issues including safety culture of the organizations.  

Also shown is a list of six additional management system elements for risk based process safety (as 
defined by the American Institute of Chemical Engineers Center for Chemical Process Safety (AIChE 
CCPS). These management system elements are not currently included in OSHA PSM compliance 
requirements but should be addressed by organizations in order to eliminate many of these recurring 
causal factors.  
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2. Refrigeration and Pressure Vessel Challenges 
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3. Preparedness for Working inside and outside of the “Danger Area” 

Isolation Zone: The Isolation Zone requires a perimeter at the AEGL-2 level of exposure. Emergency 

responders should not be allowed to enter the Isolation Zone without proper PPE. 

Danger Area: The Danger Area contains hazards, risks, and threats that the trained Operator must 

consider when deciding to perform incidental control. The Operator must assure the safety of those 

who may be exposed to the dangerous circumstance BEFORE considering incidental control and/or 

emergency shutdown. The circumstances that create a Danger Area are above the normal service and 

maintenance threats. An emergency would be proclaimed and an Isolation Zone would be set for 

chemical exposure, arc flash, overpressure, fire threat, or other dangerous circumstances that may 

threaten the health and safety of the responder and/or any people within the Danger Area. Imminent 

danger exists when exposure limits threaten to exceed the limits of the Operator’s personal protective 

equipment and the Operator’s ability to assess the hazards, risks, and threats of the potential 

emergency event.  

Incidental Response: Actions are defined within an employer-developed Standard Operational 

Guideline (SOG). Trained and equipped operators will work in a non-dangerous circumstance to 

immediately contain and/or control a hazardous circumstance that could become an emergency event. 

The incidental response requires training, PPE, and ability to judge hazards, risks, and threats. 

Emergency Shutdown is performed in accordance with 29 CFR 1910.38 for non-engagement 

emergency response and 29 CFR 1910.120 for responder engagement to contain and control an 

emergency event while working in the danger area. Facilities are required to prepare written 

emergency shutdown procedures and instructions for use by operators, emergency responders, and 

others. At a minimum, these materials should be developed for each of the most likely emergency 

scenarios. These materials should include a manual of operating instructions, a system drawing 

showing the integral parts of the emergency shutdown procedure (Green Playbook) and their locations 

at the facility, the procedure to shut down the refrigeration unit for an extended period of time, 

emergency shutdown procedures and subsequent start-up procedures, a table of the ranges of safe 

operating parameters measured at crucial meter locations, safety procedures to be exercised at 

various locations, and locations for recharging the system as well as the specifications of the charge 

materials. 

Incidental and Emergency Shutdown Personal Protective Equipment (PPE): The most important part 

of the “stop them small” approach is to assure that the trained operator is prepared to stop the 

problem while wearing appropriate PPE. It all starts with Pre-Emergency Readiness and a level of SOP 

discipline to engage Command Team readiness as well as the appropriate PPE. The following are the 

PPE recommendations that will be considered for the final draft of the Best Management Practices 

(NOT currently available for use – please stay with current code until the BMP becomes a RAGAGEP). 

The PPE must be aligned with the Plant emergency shutdown and incidental control SOP. The exposure 

time for engaging the SOP should be no more than 10 minutes (designed for incidental and emergency 

shutdown operations NOT for emergency response plan engagement): 
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4. Safety, Heath, and Injury Readiness 

1. PPE for up to 700 PPM (current code is 300 ppm) of ammonia vapor for less than 10 minutes 

of exposure time – working outside of visible clouds and/or ammonia liquid: 

• Eye and Respiratory Protection with an Ammonia Monitor: Air Purifying Respirator, full-

face respirator (APR) or Powered Air Purifying Respirator (PAPR) for up to 700 PPM. 

• Skin and Flash Protection: Nomex hood, gloves, flame-resistant overalls, cotton 

underclothing, safety boots. 

• Hazard Assessment: Electrical hazards or flash fire concerns require arc-flash protection. 

2. PPE for up to 10,000 PPM (current code limits Level B at 5,000 ppm) of ammonia vapor for 

less than 10 minutes exposure time:  

• Eye and Respiratory Protection with an Ammonia Monitor: Self-Contained Breathing 

Apparatus for up to 10,000 PPM for 10 minutes of exposure 

• Skin and Flash Protection: Nomex hood, gloves, flame resistant overalls, cotton 

underclothing, safety boots (chemical resistant and insulated if working in and around 

ammonia liquid) for response to up to 5,000 PPM; Level B ensemble to protect against 

10,000 PPM of ammonia vapor. 

• Hazard Assessment: Electrical hazards or flash fire concerns require arc-flash protection. 

There are two Initial Response objectives for engaging life safety and emergency shutdown. 

Minimize the time it takes for the Lead Responder to evaluate the Isolation Zone and discover the 

need for rescue, decon, and medical care. 

Minimize the time it takes to discover the source of the problem and then engage the Plant policy 

for accomplishing Hazard Zone emergency shutdown.  

The key difference between Initial Response (emergency shutdown) and Sustained Response (entry 

into the danger area) relates to the response team’s ability to address the hazards, risks, and threats. 

Initial response is engaged while working outside of the danger area. Sustained response involves 

Technician trained responders to judge hazards, risks, and threats before entry into the danger area to 

contain and control an emergency event.  

Scenario Based Training: Demonstration of each phase of response utilizing the Tripod Team. Each of 

the simulations would start with a Hazard Analysis and end with a review of regulatory concerns. 

• Pre-emergency readiness: Utilize the ASTI response gear and the ASTI SOP for Pre-

Emergency Readiness on a simulated repair. 

• Evacuation, Emergency Medical, Decon: Review of the emergency response readiness for 

moving victims out of the danger area to decon and then to the medical treatment area. 

• CAN Report:  Use of the CAN report for information exchange between plant response 

team members and with the Public Safety first responders. 

• Rescue Technique: Demonstrating the size-up and set-up for doing rapid entry rescue. 

Highlight the value of early callout of 9-1-1 and immediate integration with the Command 

Team for a synchronized rescue plan. 
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• Emergency Shutdown: Discussion and review of a Green Playbook description of 

emergency shutdown for the mechanical room hazard zone. The back-up from the fire 

department first-responders would be included in the discussion. 
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Public Safety First Responders: What do you expect from the Industrial Command Team when 

you arrive at an ammonia emergency? 

Is your team aware of how to set the Isolation distance when focusing on emergency operations in a 

danger area where ammonia is being released from an unknown cause? 

The Plant IC has requested your support to “back-up” the Operations team as it engages emergency 

shutdown. Are you ready for that?  

During the accountability check the Evacuation Group Supervisor finds that an electrician is missing. 

He was working in the electrical control room located adjacent to the refrigeration mechanical room.  

The level of ammonia is 4,000 PPM. What’s your plan? 

There are four injuries, one ammonia burn, one with eye exposure of 1500 PPM, and two who 

breathed about 400 PPM for five minutes. What’s your plan for decon, medical treatment and 

transport?  

How long will it take to implement your plan? 

The ammonia cloud is drifting off site. What’s your plan? 

How valuable is a CAN report for the transition of command from one IC to another? 
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5. Technical Information 
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Distribution of ASTI All-Hazards Response Guide Booklet 
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